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Let Po f C) be the Brownian weight associated with the configuration C :
and let d{C} be the measure on the configurations C, which we normalize as follows :
Then the mean value F&#x3E; 0 of a functional F{C} is the functional integral:
(1) This is in disagreement with reference [9] (2) The potentials V p (r l' ..., r p) depend only on the differences (tri -r,). Note that in equation (2.10), J is given the value -U and not zero as in reference [12] . where J is the diagonal operator defined by the kernel J(r) 5d(r -r').
It remains to prove that the g (2,W) 's are Green functions of a field theory. Let us consider X scalar fields q;&#x3E; j (r) with n components q;&#x3E; jf (r). We note 4, a configuration of this ensemble of fields :
The action A {cP} we now construct, here again contains three terms :
Using the notation cP jf (r) = (r I cP jf) of reference [12] More generally, let 3 (-v, c) be the partition function of N polymers, the extremities of which and also C other points are fixed in space. To avoid intricate notations, we do not specify all the arguments, which are 2 N + C points in the d-dimensional space, and N + C areas. Let g(2X,C) be the Laplace transform of 3 (x, c) with respect to its last X + C arguments :
Let us construct as above a field theory with N + C fields cP j' of components cp l p and square masses aj. Then g (2 V, E is a Green function of this theory, expectation value of a product of 2 X fields cP jt and C quadratic composite fields cP jt cP km' in the limit n -0.
3. Impenetrable adsorptive wall.
We are interested in the physical situation where the volume occupied by the polymers is a half-space V limited by a plane impenetrable wall (semi-infinite geometry), and where this wall exerts short-range forces on the polymers. Ultimately we shall take the limit where the range R of these forces goes to zero. Such a situation is described by a particular external potential U (r). Let z be the distance of a point r to the wall, and p the d -1 dimensional component of r, parallel to the wall: r = (p, z ). Then U is a function of the only variable z, and (see Fig. 1 and it satisfies the boundary conditions (3) :
In the region where the potential vanishes (z and z' &#x3E; R), Gu(z, z' ; E ) takes a simple form [14] :
In this formula appears the «S matrix » S ( E ). Much more than the potential itself, it is the relevant quantity in our problem, and from now on, we shall focus our attention on it.
Let us first come back to the partition function 5(r, r' ; S, -U ), which we Fourier transform :
3'B1 (k, z, z' ; S ) can be reconstructed from gu (z, z' ; E ) by an inverse Laplace transform : 3u(k, z, z' ; S) = r is a contour in the complex E plane, parallel to the imaginary axis, and situated at the right of the rightmost singularity of Gu (z, z' ; E ). And as usual, the behaviour of 3u (k, z, z' ; S ) when S -+ oo (critical behaviour of very long chains [2] ) is controlled by the rightmost singularity of 9,m (z, z' ; E ). Furthermore, there is no problem now to take the limit where the range R of the adsorptive forces goes to zero. In this limit, the expression (3.6) of Gu(z, z' ; E ) is valid for any positive z and z'. Since Gu(z, z' ; E ) vanishes for z or z' negative, we can write for any z and z'.
We recognize the propagator of a scalar field cp in semi-infinite geometry, with a surface quadratic selfcoupling [15] . More precisely, the action .ae { cf&#x3E;} of the field theory which is in correspondence through the Laplace-de Gennes transform with the above defined model of adsorption, writes as in equation (2.22) Obviously, the limit of this square well is more singular than ð (z ).
The propagator (3.20) and its inverse Laplace transform (3.8) satisfy the same boundary condition :
It is the condition proposed by de Gennes [3] . At adsorption temperature, it becomes Neumann's condition. In the absence of potential U, S(,E) is equal to 1. It corresponds to c -+ oo, and thus to Dirichlet's condition (see foot-note in Sect. 1). 4 One knows [17] [18] Let 9 Nb, Ns, Eb, Cs) be the Laplace-de Gennes transform of 3 (Xb, X,, lb, C.,)'It is a field theory Green function, expectation value of a product of JY'b fields cP jf in the bulk, Xs ones on the boundary, Eb composite fields cP kf cp km in the bulk, and Cs same composite fields on the boundary.
In the renormalization equations we are going to write for these different fields, the indices j, f ... play no role. To simplify the writing, we suppress them, but introduce the index s for fields on the boundary.
Thus g (Xb' XS' Cb, Cs) is the expectation value of a product of Nb fields cP, Ns fields cP s' Lb fields cp 2 and Ls fields cp;-.
Furthermore, from now on, the 9 and 3("')s will designate connected Green and partition functions, which are the objects of interest.
As in reference [1] , to renormalize the field theory, we use the minimal dimensional renormalization procedure of't Hooft and Veltman [19] , which provides mass independent renormalization constants. A first consequence of this mass independence is that the 0 ( (X + C )n) symmetry of the action is preserved [1] This is equivalent to saying that the polymer bulk three-body forces induce surface two-body forces. As a result, the physical system is now described by four (unrenormalized) parameters, u, v, c and ul [21] 
